Antiinflammatory and analgesic effects of somatostatin released from capsaicin-sensitive sensory nerve terminals in a Freund's adjuvant-induced chronic arthritis model in the rat.
We previously demonstrated that somatostatin (SOM) released from the activated peripheral terminals of capsaicin-sensitive primary sensory neurons inhibits acute inflammation and nociception. This study was undertaken to examine this systemic "sensocrine" function of neuronally derived somatostatin in chronic inflammation in the Freund's complete adjuvant (CFA)-induced arthritis model. Arthritis of the tibiotarsal joint of Lewis rats was evoked by subcutaneous injection of CFA into the left hind paw and the tail root. For 3 weeks, the volume of the paws was measured by plethysmometry, and the mechanonociceptive thresholds were measured by esthesiometry. Plasma concentrations of SOM were determined by radioimmunoassay, and histologic studies of the joints were performed. To impair the function of capsaicin-sensitive afferents, the capsaicin receptor (VR1/TRPV1) agonist resiniferatoxin (RTX) was injected subcutaneously (30, 70, and 100 microg/kg on 3 subsequent days) 7 days before CFA administration. The SOM receptor antagonist cyclosomatostatin (c-SOM; 20 microg/kg) or, in another group, the synthetic heptapeptide agonist TT-232 (2 x 50-400 microg/kg) was administered intraperitoneally every day. RTX pretreatment or c-SOM injection significantly increased edema and mechanical hyperalgesia of both CFA-treated and contralateral paws. The histologic score based on synovial thickening, cell infiltration, cartilage destruction, and bone erosion was also significantly higher both in the RTX- and the c-SOM-injected groups. These parameters were dose-dependently decreased by TT-232. Plasma SOM-like immunoreactivity increased 4-fold on the twenty-first day, and was inhibited by RTX pretreatment, as well as by daily administration of TT-232. Our data suggest that SOM released into the circulation from capsaicin-sensitive afferents in response to prolonged activation exerts systemic antiinflammatory and analgesic effects. TT-232 can open new perspectives in the treatment of chronic arthritis.